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Refractive index changes of order 10-3-10", depending on the exposure conditions, were deduced from numerical aperture measurements of single mode waveguides at visible wavelengths which were performed using a HeNe laser (633 nm). However multimode waveguide stnictures were observed for higher UV exposure levels, suggesting larger index changes.
Brief chemical etching (using HF acid) of the channel waveguide cross section provided enough optical contrast to make the laser affected area visible under optical tnicroscope investigation as is shown in figure 1. The wavegilide a m y was fabricated using a UV laser beam spot diameter of 3.5 pm (at l/e2) and energy fluence of 90 J/cm'. The near field mode profile, which is shown in the inset of figure I for comparison, was acquired from an identically exposed (not etched) UV written channel waveguide structure. Optical loss values which have been obtained on a set of identical waveguides, using visible (633 nm) radiation from a HeNe laser, have been measured to be as low as 0.7 dB/cm. The strong photorefractive damage which has been observed in the UV written waveguides at visible wavelengths was held responsible for the measured transmission loss values. However, photorefractive damage is expected to be negligible for the longer telecom wavelengths (-1.5 pm) and we will report the waveguide transmission characteristics as well as the optical transmission loss at these wavelengths. Further research on the characterization of UV written waveguides at longer wavelengths, determination of the physical origin responsible for the observed refractive index change wing surface analysis techniques as well as fabrication of complex waveguide structures such as Y-junctions and intelferorneters is currently under way.
